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1.0 


Site and System Description 

1 . 1 Site Contractor 

Copped Development Association Inc. 

405 Lexington Avenue 
New York, New York 10017 
(212) 953-7315 

Field Office: 

34 E. Madrid Place 
Tucson, Arizona 85704 
(602) 297-7020 

1.2 Site Address 

.7779 N. Via Piccolina 
Tucson, Arizona 85704 

1.3 Purpose of Site 

Single family residence. 

1.5 System Descriptive Summary 

1.5.1 Type: 

Heating, absorption air-conditioning, 
and domestic water heating. 

1.5.2 Collector area: 

Gross area = 1923 sq ft 
Clear aperture = 1766 sq ft 

1.5.3 Collector description: 

The collector is the Revere Copper and Brass Inc 

f 

Laminated Panel Collector , integral with the building 
roof. The collector is glazed with two panes of 1/8- 
inch glass preassembled in a frame. The glass is PPG 
Herculite K tempered glass as the outer pane, and 
annealed glass as the inner pane. 
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Plow through .the collector is 25 gpm; mass flow 
'is- about 6.5 lb/sg ft- hr . Plow is through a grid- 
sinuous pattern of 22 parallel tubes. Each tube is 
folded back-and-f orth in a sinuous path of about 
200 ft with a balancing cock in each flow path. ■* 

1.5.4 Storage: 

The storage medium- is tap water, treated with 
soda ash and sodium sulfite to inhibit rusting in the 
storage tank. 

The storage container is a steel tank of 3000 

' X 

gallon capacity. The tank contains about 2700 gallons 
of water, with the remaining space for expansion. 

The tank is built of 1/4- inch steel plate formed 

into a cylinder; the ends of the tank are domed. The • 

* 

cylinder stands vertically, about 8 i/2 ft in diameter. 
It was delivered to. the site assembled. 

The tank -has an epoxy lining. 

1.5.5 Space heating method: 

The zoned heating system is a forced-air type, 
with two units, one serving the east zone and one serv- 
ing the west zone. Air is heated by fan coils contain- 
ing solar-heated water. Water is delivered to the fan 
coils at 5 to 11 gpm directly from the storage tank. 

In the event that there is not sufficient heat in 
the storage tank- to satisfy the demand, heat is provided 
to the fan coils by an auxiliary natural-gas-fired 
boiler. 
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1.5.6 Hot water subsystem: 


Domestic water is heated through a heat exchanger 
and stored in a 66-gallon electric water heater, Rheem 
model 666H-66Q. The water heater electric elements 
are wired so they are in-circuit only when the main 
storage tank is below a preset temperature. 

Hot water is circulated continuously to faucets 
throughout the house. 

1.5.7 Energy transport: 

Fans - All are 120 V AC, Single phase, 60 Hz. 

East zone uses one 3/4-HP blower. 

West zone uses one 1/2-HP blower. 

There is a duct boos ter- fan that controls air 
flow to the guest cabana. The fan is operated by the 
homeowner when he desires. 

Ducts - All ducts are rigid fiberglass, in dia- 
meters from 6" to 16". The duct layout is shown in 
Drawings, enclosed as Appendix - A. 

Air flow through the east system is 1750 cfm; air 
flow through the west duct system is 1500 cfm. 

Pumps - All pumps are 120 V AC, single phase, 

60 HZ. 
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Pipe details - The Heating-Cooling 

Water Piping Diagram (Appendix C) gives a detailed 
description of /each pipe size and identifies all 
pumps A valves, heat exchangers, etc. 

All tubes between the collector and HE-1 and 
HE- 2 are 1-1/2 inch. All tubes into and out of the 
storage tank are 1-1/2 inch. 

Tubes to and from the Arkla generators and con- 
densers, and tubes to each heating fan coil, are 1 
inch. 

All tubing is Type L copper. Fittings are 
copper, brass, or bronze. All joints are brazed 
with "Sil-Fos" silver-phosphorous-copper brazing 
alloys. 

Fluid type - All fluids are tap water. 

The collector water has about 35% propylene 

* 

glycol antifreeze added to it. It is inhibited with 
phosphate. 

The storage tank water has sodium nitrite and 
sodium sulfite added to it as rust inhibitors. About 
10 lbs of each were used. The sodium sulfite is 
periodically replenished. This water circulates 
through the heating fan coils and the Arkla generators. 

The cooling tower water has a polyphosphate 
stabilizer metered into it at about 1 to 10 ppm. An 
algaecide is added to the water once a month. The 
algaecide is consumed in a few days. The cooling tower 
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water is bled off whenever the air conditioners are 
operating; bleed rate is 10.5 gal per hr for each of 
the two Arkla air-conditioners. 

1.5.8 Space cooling methods 

Air-conditioners are three- ton Arkla lithium 
bromide absorption units, model XWF-501. Two are used; 
each cools one zone, or about half the living space. 
They are direct expansion types. 

1.5.9 Auxiliary energy source: 

Auxiliary energy for the heating and cooling 
subsystems is provided by a natural-gas-fired boiler: 
Teledyne Laars model HK — 250 — CN01A. The labelled 
input is 250,000 Btu per hr; output is 200, 00C Btu 
per hr. 

The boiler has been modified by the removal of 
its two- stage gas valve, and replacement of it by a 
modulating valve and a partial bypass. Maximum output 
is now expected to be about 15 0,000 Btu per hr,- with 
minimum continuous output about 50,000 Btu per hr. 

Auxiliary energy for domestic water heating is 
provided by the two electric heating elements within 
the domestic water storage tank. Each element is 
4500 watts, wired to operate one at a time. Auxiliary 
electric power is allowed to come on only when the 
main storage tank temperature drops below a preset 
temperature. 
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1.5.10 Operational control sequence: 

The operational control sequence is described 
in detail in Section 2.0 Operating and Control Modes 

1.5.11 Energy conversion efficiency: 

Collection efficiency - The collector efficiency 
has been measured continuously for over a year. 

Typical summertime day-long efficiency, integrated 
over the total run-time of the collector (about 10:30 
a.m. to 3:30 p.m.) is about 24 to 26%. Typically 

650.000 to 850,000 Btu are delivered to storage on 
a normal clear day. 

Typical wintertime day-long efficiency, integrated 
similarly, is 30 to 40%. Up to 1,100,000 Btu are 
collected on a clear December or January day. Recall 
also that the collector is sloped at 26° above the 
horizontal, to emphasize collection of heat during the 
summer. 

Storage losses - Heat delivered from storage to 
the HVAC system has been measured. On a typical day 
the air conditioning system draws from storage about 

200.000 Btu less than -was delivered to storage by the 
collector. 

About half the 200,000 Btu appears to have been 
used for domestic water heating. The other half is 
attributed to losses through the storage tank insula- 
tion, plumbing insulation, and to measurement error. 

Storage losses in the heating mode have net yet 
been analyzed. 


* 
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Domestic water heating losses - The domestic 
water storage tank/heater is wired to its own watt- 
hour meter. Domestic water heating energy consumption 
can therefore be measured by forcing the heater to 
remain in the electric heating mode. (It is set to 
the same temperature, 135 F, that the solar water heat- 
ing system.) 

Typically the domestic water heating system will 
consume about 25 Kwh per day, with two occupants liv- 
ing in the house. Of this amount, about 8 Kwh per day 
is dissipated because of the continuous-circulation 
feature of the plumbing system. In addition, the cir- 
culator pump itself consumes about 2 Kwh per day. 

Additional insulation was added to the domestic 
water storage tank during the past summer. Before it 
was added energy consumption by the subsystem was 
about c to 10 Kwh per day higher. 

These measurements of electric energy consumption 
by the domestic water subsystem do not, of course, 
account for any losses that occur in the domestic water 
heat exchanger, HE-3 or its associated plumbing. 

Arkla C.O.P. - Air-conditioner Coefficient of 
Performance has been measured approximately. Under 
steady- state operating conditions the COP of the 

-f 

Arklas has been measured at about 0.8 - 0.1. 

Day-long COP varied, of course, with the amount 
of cooling required throughout the day. During the 
summer it was about 0.8. Early and late in the cooling 
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season it was lower, about 0.3 to 0.6. During the 
summer both air-conditioners ran continuously from 
early morning till late night, typically 16 to 20 
hours per day. Early and late in the cooling season 
the machines cycled rather frequently, lowering their 
effective coefficients of performance. 
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SECTION 2. 0 

OPERATING AND CONTROL MODES 


9 


2 . 0 _ Operat ing and C-o ntrnl Modes 

There are six basic operating inodes in the 

Decade 80 Solar House energy system: 

Energy collection 

Space heating from storage 

Space heating from auxiliary energy 

Space cooling 'from storage 

Space cooling from auxiliary energy 

Domestic water heating 

The heat transfer fluid flows for each of the 
six operating modes are shown schematically in the 
six drawings (Drawings 1 through S’) that make up 
Appendix B, and are described below. 

2.1 Energy collection: 

* . 

Energy collection is controlled by two differ- 
ential thermostats (Rho Sigma Model 12 modified units) 
When the collector surface temperature exceeds the 

if C I I •' , r'.'-T" f><_ 

temperature at the bottom of iihe storage tank pump 
P-1 is turned on, 'circulating the water-antifreeze 
solution from the collector to heat exchangers HE-1 
and HE- 2, and back to the collector. 

A second differential thermostat turns pump 
P-2 on when the temperature of the antifreeze solution 
as measured near the inlet of HE-1/ exceeds the 
temperature at the bottom of storage by about 3°F. 
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Pump P-2 circulates water from the bottom of the 
storage tank through HE-2 and HE-l, and back to the 
top of the storage tank. 

All energy that is collected is delivered directly 
to the storage tank? there is no provision for bypass 
from the collector directly to the heating and cooling 
equipment. 

2.2 Space heating from storage: 

Upon demand for heat by either of the two room 
thermo stats, pump P-3 draws water from the solar stor- 
age tank. Warm water is provided to both fan coils, 
but admitted only to the one for which a demand was 
registered. Heat can be provided to either or both 
heating zones. 

Water flow to each fan coil is set at 6 gpm. 

Each fan coil has a water bypass, so that its status 
(on or off) does not effect the rate of water flow 
to the other fan coil. 

2.3 Space heating from auxiliary energy 

Auxiliary heat, when required, is provided by a 
natural gas boiler. Dux g the winter of 1975-1976 
only 3% of the total heating Btu's were provided by 
the boiler. So far (January 1977) no auxiliary heat 
has been used during the current winter. 

The heating system is controlled by a two-stage 
room thermostat in each zone. When the space tempera- 
ture drops below the thermostat set-point, a stage- 
one demand is created. Heat is provided to the space 
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from the storage tank. If the storage tank is too 
cold to satisfy the demand for heat, the space 
temperature will continue to drop. 

When the space temperature drops 1.5 F below 
the set-point of the thermostat a stage- two demand 
is created. If this demand continues for seven 
minutes the auxiliary boiler will operate. The 
boiler will continue to operate, and provide heat to 

i 

both fan coils, until the stage-two demand for heat 
is satisfied. 

It has been found that the boiler might be 
needed during the coldest part of a morning, but as 
the day begins to warm there is sufficient heat still 
in" storage to satisfy the smaller demand. Therefore 
the auxiliary heat source is load-dependent rather 
than supply temperature-dependent. 

The seven minute time delay on the boiler was 

added to assure that the boiler does not operate 

.» * ■ 

unnecessarily. The occupant of the house might over 
adjust a thermostat upward or open a door on a cold, 
windy morning. This might create a sudden false stage 
two demand for heat that could actually be s& r i '<f ied. 
by stored heat. 

For economy, water heated by the boiler should 
not be returned to the storage tank after passing 
through the fan coil. Therefore, whenever the gas 
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boiler operates, proportioning valve V~2 moves to 
the full bypass position. In this position water 
travels from pump P-3 to the boiler, then to the 
heating coils, and finally through V-2 and back to 
the pump. 

2.4 Space cooling from storage: 

When the occupant of the house chooses to cool 
the house he sets a Summer /Winter swi£d& to the Summer 
position. This causes valves V-3 £*nd V-4 to deliver 
hot water to the Arklas instead the fan coils. 

For proper operation the Arkla air conditioners 
require hot water between 190 and 210 F. The storage 
tank may at times exceed 210 F? therefore the stored 
hot water must be tempered somewhat. This is done 
by valve V-2. If water from storage enters this 
valve too hot, cooler water returning from the air- 
conditioners is mixed with the hot water, until the 
proper temperature is achieved. 

The Arklas also require a means to dissipate 
the heat extracted from the house. This is the pur- 
pose of the cooling tower. The tower delivers water 
to the Arklas between 70 and 85 F; the water is 
heated in the Arklas by 15 to 20 degrees and returned 
to the tower. At the tower some of the water is 
evaporated, causing the remaining water to be cooled. 
On a dry day the water may be cooled below 70 F; 
this is not desirable. 
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To maintain the cool water at no less than 70 P 
there is a proportioning valve, V-ll, at the cooling 
tower. If the tower chills the water excessively, 
unchilled water is delivered to the bottom of the 
tower, instead of the top, from which it returns, 

4 

unchilled, to the Arklas. Valve V-ll mixes chilled 
and unchilled water to achieve the proper temperature. 

Upon demand by either room thermostat for cool- 
ing, pumps P-3 and P-6 start, delivering hot water from 
storage and cool water from the cooling tower to the 

t 

Arklas. Each Arkla has three-way valves and bypasses, 
so that cycling of one machine does not effect the 
water flow rates to the operating machine. The machines 
can operate alone or simultaneously. 

As mentioned previously, the hot and cool water 
into the Arklas must be within certain temperature 
limits. If the cool water, is too warm, or the hot 
water. too cool, there is a danger of solidification, 
or crystallization, of the lithium bromide solution. 

To prevent the possibility of solidification there 
is a safety thermostat on each Arkla. This thermo- 
stat is a differential type? it allows air-conditioner 
operation only when the hot water is at least 110 F 
hotter than the cool water. 

2.5 Space cooling from auxiliary energy: 

The cooling system, like the heating system, 
is controlled by two two-stage thermostats, one in 
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each of the two zones of the house. A first-stage 
demand for cooling from either thermostat will 
operate its air- conditioner , if certain conditions 
are met. The first condition/ as described above , 
is that the hot water to the Ark la ' s generator must 
be at least 110 F hotter than the cool water to the 
machine's condenser. The second condition is that 
the hot water be at least 190 F. If the water in the 
storage tank is below this temperature, thermostat 
T-4, in the storage tank, signals valve V-2 to close 
to the recirculate position. This prevents the water 
in the storage tank from circulating uselessly and 
losing heat through pipe insulation. 

A second stage demand from either room thermo- 
stat indicates that, that zone has warmed more than 
1.5 degrees above the thermostat set-point. If the 
storage tank is above 197 F, the second stage demand 
has no effect. If the tank is below 197 F a second 
stage demand will first cause valve V-2 to close to 
the recirculate position. It then causes proportion- 
ing valve V-14 to respond to its temperature sensor 
T-16. As V-14 begins to operate to admit water to 
the boiler, the opening of an end-switch on the valve 
allows the boiler circulating pump, P-10, to start 
and sends a signal to the boiler gas valve. Flow 
through the boiler and P-10 trips a flow switch 
which then allows the boiler to begin operating. 
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There is a modulating gas valve in the boiler. 
The valve's regulator is set to. raise the incoming 
water temperature by about 10 to 12 degrees. The 
boiler also has an over-temperature thermostat , set 
to 230 F, which shuts off the boiler if the water 
becomes too hot. 

Modulating valve V-14 regulates the temperature 
of the water flowing from the boiler to the Arklas , 
holding the water to about 205 F. 

The boiler will come on and operate both Arklas 
whenever there is a second- stage cooling demand from 
either thermostat. There is no time delay in the 
cooling mode, as there is in the heating mode. 

If the storage tank' temperature is between 190 
and 197 F, the Arklas will operate from solar storage 
upon first-stage cooling demands and from the auxili- 
ary boiler when either thermostat registers a second 
demand. ' 

Domestic water heating; 

The final mode of operation is domestic water 
heating. Water is received from the city supply 
between 50 and 90 F, and heated to 135. Domestic 
hot water is stored in a 66-gallon commercial elec- 
tric water heater, whose electric heating elements 
are normally disabled. 


The hot water is circulated continuously through 
the house past all faucets. The water temperature is 
sensed by thermostat T-7 as the water returns to the 
base of the storage tank. 

When the water temperature drops below 135 F, 

T-7 causes pump P-4 to start. This pump draws hot 
water from the solar storage tank and sends it through 
the shell side of HE-3. After a 30-second delay (to 
allow the heat exchanger to warm up) pump P-5 starts 
sending domestic water from its storage tank to the 
tube side of HE-3. Both pumps run until T-7 is satis- 
fied. During the summer, with the storage tank 
normally above 180 F, these pumps run for a one to two 
minute cycle every hour or two. During the winter 
the pumps run somewhat longer and more frequently. 

Thermostat T-5 measures the storage tank tempera- 
ture. If the main tank is below about 140 F pumps 
P-4 and P-5 would run excessively, or continuously. 
Thus T-5 disables the pumps below its 140 F set-point, 
and instead puts the domestic water heater's electric 
heating elements into circuit. 

3.0 ,i Architectural Rendering 

An aerial photograph of the Decade 80 Solar 
House appears as Figure 1, page 18, showing pyra- 
nometer location and collector orientation. There 
are no interfering surrounding structures. 
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FIGURE 2. DECADE 80 SOLAR HOUSE FLOOR PLAN SHOWING 
LOCATION OF SDAS AND JUNCTION BOX. 
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COLLECTION EQUIPMENT NOT SUBSEQUENTLY LISTED IN THE MEASUREMENTS SECTION. 
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UNITS 


DEGREES - AZIMUTH 
DEGREES - ON/OFF 


KILOWATTS 


FEET 3 /MINUTE 

GAL/MINUTE 

BTU PER FOOT* X HOUR 


PERCENT 


N/A 


DEGREES FAHRENHEIT 


DEGREES FAHRENHEIT 


GALLONS PER MINUTE, 
CUBIC FEET PER MINUTE 


MILES PER HOUR 


POUNDS PER SQ. INCH 
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B. FIELD NO. 2 - PARAMETER SEQUENCE 


4/25/77 
* REV 


A NUMERIC GROUPING WHICH DESIGNATES THE SEQUENTIAL NUMBER OF A MEASUREMENT WITHIN EACH 
SUBSYSTEM. THE SEQUENTIAL NUMBER OF EACH MEASUREMENT CONFORMS TO THE PATTERN ESTABLISHED 
IN FIGURE 3-1 OF SHC-1006. SEQUENTIAL NUMBER ALLOCATIONS ARE AS FOLLOWS: 


NUMERIC SEQUENCE 


SUBSYSTEM 


001-099 

100-199 

200-299 

300-399 

400-499 

500-599 

600-699 

C. FIELD NO. 3 “ SEPARATOR 
FOR NUMERIC CLARITY. 


CLIMATOLOGICAL 
COLLECTOR 
THERMAL STORAGE 
DOMESTIC HOT WATER 
SPACE HEATING 
SPACE COOLING 
BUILDING/LOAD 


D. FIELD NO. 4 - SITE IDENTIFIER 

A NUMERIC GROUPING WHICH DESIGNATES THE SITE IN WHICH THE MEASUREMENT IS LOCATED, 


I 
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COLUMN 3 . MEASUREMENT NAME 

THIS COLUMN LISTS THE MEASUREMENT NAME USED, TO DESCRIBE THE DATA SOURCE. 

COLUMN 4 . CHANNEL {f 

THIS COLUMN DEFINES THE SDAS CHANNEL'’ ASS IGNED TO EACH MEASUREMENT C2 - 48). CHANNEL 1 IS 
RESERVED FOR AN SDAS INTERNAL CALIBRATION OFFSET MEASUREMENT. 

COLUMN 5 . ASYN 

THIS COLUMN DEFINES EACH MEASUREMENT WHICH IS ASYNCHRONOUSLY SAMPLED AND IS INDICATED BY 
THE LETTER "A”. THESE MEASUREMENTS ARE SAMPLED EACH 32 SECONDS WITH THE AVERAGED VALUE 
PER 5 MINUTES MAINTAINED FOR TRANSMISSION. SYNCHRONOUSLY SAMPLED MEASUREMENTS ARE READ 
ONCE PER 5 MINUTES AND ARE IDENTIFIED BY THE SYMBOL. , 

COLUMN 6 . ff WIRES 

THIS COLUMN DEFINES THE NUMBER OF WIRES PER CHANNEL USED IN THE SDAS. EITHER 3 WIRE OR 2 
WIRE CHANNELS ARE AVAILABLE VIA A PRE-DEFINED CONFIGURATION. 
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THIS COLUMN CONTAINS FOUR DATA SETS AS DEFINED BELOW: 

OPERATING RANGE - THE FIRST LINE OF THIS COLUMN' DESCRIBES THE OPERATING RANGE OF THE 
PARAMETER IN ENGINEERING UNITS. 

SENSOR OUTPUT RANGE - THE SECOND LINE OF THIS COLUMN DESCRIBES THE OUTPUT RANGE IN VOLTS 
OF THE SENSOR. . . 

SPAS GAIN - THE THIRD LINE OF THIS COLUMN DESCRIBES THE SDAS GAIN SELECTED FOR EACH CHANNEL. 

ACTUAL OPER RANGE - THE- FOURTH LINE OF THIS COLUMN IS APPLICABLE TO ABSOLUTE 
TEMPERATURES ONLY (AFTER CORRECTION COEFFICIENTS ARE APPLIED.) 

COLUMN 8. (MULTIPLE DATA SETS) 


THIS COLUMN CONTAINS THREE DATA SETS AS DEFINED BELOW: 

MICRQBRD TYPE - THE FIRST LINE OF THIS COLUMN DESCRIBES THE TYPE OF MICROBOARD USED FOR 
SIGNAL CONDITIONING OF THE EMPLOYED SDAS CHANNEL. . * 

MICRQBRD P/N - THE SECOND LINE OF THIS COLUMN DESCRIBES THE PART NUMBER OF THE MICROBOARD USED 
FOR SIGNAL CONDITIONING OF THE EMPLOYED SDAS CHANNEL. A NON-DEFINED MICROBOARD P/N INDICATES THAT 
THIS CHANNEL SHARES A MICROBOARD WITH ANOTHER CHANNEL WHICH WILL DEFINE THE P/N. 


SENSOR EXCIT 
IF REQUIRED. 


THE THIRD LINE OF THIS COLUMN DESCRIBES THE EXCITATION REQUIREMENTS FOR EACH SENSOR, - 



: 

; i 
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i 

THIS COLUMN CONTAINS THREE DATA SETS AS DEFINED BELOW: 

TEMP SERIAL THE FIRST LINE OF THIS COLUMN DESCRIBES THE TEMPERATURE PROBE SERIAL NUMBER 
(IF AVAILABLE). 

SCALE FACTOR UNITS - THE SECOND LINE OF THIS COLUMN DESCRIBES THE ENGINEERING UNITS MAINTAINED IN 
THE CDP5 FOR EACH MEASUREMENT, v. 

CDPS SCALE FACTOR — THE THIRD AND FOURTH LINES OF THIS COLUMN DESCRIBE THE NUMERIC 
SCALE FACTOR(S) USED IN. THE CENTRAL DATA PROCESSING SYSTEM (CDPS). TO CONVERT EACH 

measurement to engineering units. . 

COLUMN 10. (MULTIPLE DATA SETS) • 

THIS COLUMN CONTAINS FOUR DATA SETS AS DEFINED BELOW: > > 

SENSOR TYPE - THE FIRST LINE OF THIS COLUMN LISTS THE .TYPE (NAME) OF THE EMPLOYED SENSOR. ' 

SENSOR -HANUFACT - THE SECOND LINE OF THIS COLUMN LISTS THE SENSOR MANUFACTURER. 

SENSOR P/N - THE THIRD LINE OF THIS COLUMN LISTS THE PART NUMBER OF THE SENSOR. 

WELL P/N - THE FOURTH LINE OF THIS COLUMN DESCRIBES THE PART NUMBER OF A THERMAL WELL IF REQUIRED 
FOR THE DEFINED SENSOR. 
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JII^TUliriliNTATtOH 1 'HOt iRAM AND OOMPONKHTf* l.ISTs 


COLUMN 11. (MULTIPLE DATA SETS) 

MOTES . - THE FIRST- LINE OF THIS COLUMN DEFINES ANY INFORMATION REQUIRED TO SUPPORT CLARIFICATION 
OF THE MEASUREMENT. 


SERIAL NUMBER - THE SECOND LINE OF THIS COLUMN DEFINES AM ITEM UNIQUE SERIAL NUMBER MARKED 
BY TIIF. MANUFACTURER. 
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NOTE 1 - DATA NOT CURRENTLY DEFINED. 

NOTE 2 — ENGINEERING UNIT VALUES MUST BE CALCULATED USING COUNTS & SCALE FACTORS. 

NOTE 3 - LIQUID FLOW WITHIN ± 5% OF DISPLAYED VALUE. 

NOTE 4 - INSULATION WITHIN ± 5 BTU OF DISPLAYED VALUE. 

NOTE 5 - POWER MEASUREMENT RANGE VALUES & SCALE FACTORS ARE HALVED DUE TO FOUR TURNS THRU TRANSDUCERS. 

NOTE 6 - POWER MEASUREMENT RANGE VALUES & SCALE FACTORS ARE REDUCED DUE TO MULTIPLE TURNS THRU TRANSDUCERS. 

NOTE 7 - VALUES APPEAR ON t ATTACHED PAGES AT THE REAR OR END OF THESE LISTINGS. 
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UO 



EAST ZONE 


SCHEMATIC DEPICTS SOLAR ASSISTED SYSTEMS FOR 
DOMESTIC HOT WATER, SPACE HEATING AND SPACE 
COOLING. AUK ENERGY SOURCES ARE ELECTRICAL 
ELE. AND GAS BOILER 

LIQUIO SYSTEM; COLLECTOR AREA- 1023 ft 2 ; 
STORAGE CAP— 300Ggil. 


CociiDntt* ¥V«»«f Circuit 


WEST ZONE 


98 

"C O 
O 5 

Sf 

|5 

cS 


*< CO 


DECADE 60 SOLAR HOUSE 


tucson. Arizona 


3-17 
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INSTRUMENTATION COMPONENTS SECTION 
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7933729 

i 

EQUIPMENT NAME 


PART NUMBER 

JUNCTION BOX - 

m __ 

7933575 


#2 

- - 

CABLES (J-BOX TO SDAS) 


i 

i - 

i 

A* * 1 

. i 

NO. l' 


7933579-1 \ 

NO., 2 

k * J 

7933583 | 


NO. 3 

— ’ ’ • 

. I 

7933579-2 


NO. 4 


7933579-3 j 


NO. 5 

- 

7933578 

1 

1 

SDAS 

//I _ 

7932922 

i 


* / 
i\Z ' _ 

' t ■ 

i 






IBM DRAWING NUMBER 791377.9 


7/23/7? 

‘ REV h. 

SERIAL NUMBER 
036 


028 
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measurements section 


INSTRUMENTATION PROGRAM AND COMPONENTS LIST 
MEASUREMENT SUMMARY 

PARAMETER 
WIND DIRECTION 
ELECTRICAL POWER 
FLOWRATE CNATURAL GAS) 

k * 

SOLAR FLUX 

HUMIDITY 

SPARE 

TEMPERATURE 

DIFFERENTIAL TEMPERATURE 
FLOWRATE CLIQUID/AI R) 

WIND SPEED 


TOTAL 
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REV D 
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ME AS NUMBER 
OSM' onntr' 


T4*»3 —00 27 STORAGE TO 

- MJAP-ffag — 

0202 


EP 300-002? OHW AUK ELFCT 
POWER 

. . 0346. 


T350 -0022 OHW/HX-3 STOP 
ST OF RET TMP 

"'0402' 


REPORT BY CHANNEL . ASSIGNMENT 


W OPERATING RANGE 1 
I SFNSOR OUTPUT RANGE! MTCR OBRiJ T 

-ISSm * mm W 


wjnPERATING RANGE 1 

ilSFNsrm nurpfjr range} 

R l SPAS G A VM ._■■■■■ 4 

c| ACTUAL DPtP PAMG6 f 

3 3D/23f> DCGF 

MV - 

+31,365 /+242.B6 


TEMP SERIAL 

MIXR 0 BRi> TYPE SCALE FACTOR tJUTTS 
MICRO BRQ...P./ 1 L C.P 05 SCALE FACTORS 
SFNSOF HXCfT C AO « A 3 t A 2 , A 3 \ 


BRIDGE 

_7St32.Stn5- 


2 0/10 KW 

0-50 MV 

SB 

3 30/730 DFGF 

«Y_ 

+31.000 /+242.14 


STRAIGHT 

7^32085 


BRIDGE 
7 g 3 ?qna 


DEGF/flfT 

+3‘36507F-n5 
+2017434F-07 
+00047076-00 
1Q.Q0 LB 21 Et13„ 


KW/BIT 

,Q. . 

+0105312E-07 


*«««W 

+2Q0S75AE-07 

+000463^-0* 

.+0001761F-13 


SENSOR TYPE 
SFNSOR HANLJF ACT 

SENSOR P/14 

WELL P/N 

PRT 

KINCO 

S53P40736 

F203UI5 


WATT XDCR 

OHIO SFMTTPOMTCS 

PC5-2D. 


PRT 

«»&»«- — 
F203U15 


NOTFS 
I. SERIAL 1 

ITCK03I 


ITP300J 


17 

in 

17 

EP600-0022 
NOTE ? 

SYSTEM OPER P«p 
P1-P5F.P9 

05 

A 

2 

0/5 

0-100 

50 

KW 

MV 

STRAIGHT 

7932905 

KW/8IT 

. . 0* . 

WATT xncp 
nmn SEMITRONICS 
™.BC5r52... . - _ 

NOTE 5 

20 









•cmanzn 



to 

T351 -0022 

OHW MAKEUP 
TEMP 

06 

- 

3 

30/230 
0 - 1 on 

DFGF 

J4)L_ 

BRIDGE 

773?9«a 

PCGF/ftTT 

PRT 

MINCH 

ITD3011 

23 

24 

25 
26, 

' 0602 ' 





50 

+ 3U45B 

/+24L.72 

* 

+31 A50BAE-05 
+2006045E-07 
+00046 3BE-09 
+00')1B02E-I3 . 

SS3P4V7Z3 6 
F2031JL5 


is 

1001 -0022 

THTAL SOLAR 
RADIATION 

07 

A 

2 

0/355,19 

0-12 

RTU/FT2-H 0 

MV 

CAPACITOR 

7934363 

R/F2-H/B IT 

PYPONDH 

EPPLEY 

15389F3 


. 0722 


T403 -0022 U)AO TO STORAGE 

BEIUB1ULEM 

0802 


WOO -0022 AUX BOILER NAT 
GAS FLOW 

_ NOTE ? 


3 30/230 OEGF 
.0--LM- .MV 

+32.226 /+243.B3 


2 0/1000 FTB 
0-5 V 


BRIDGE 

_is*2Sm_ 


STRAIGHT 
7gj?9R5 
+5 von 


2.B905765 

+20UH?0F-fl7 
+00047066-09 
+0001^6-13 


FT3/DTT 

2o77S 1 70E-07 


S^9pSoZ36” 

F203M5 


GAS METER 
AMFRTCAN METER 
AL-250 H-NGF 


ORIGINAL PAGE .15 
OF. POOR QUAUtY 
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REPORT FY CHANNEL ASSIGNMENT 




L 


1 

2 

3 

t 

— 6 ,. 

7 

a 

9 

10 

ll 

L2 

13 

it 

16 

17 

18 
19. 
20 

21 

II 

24 

25 
-26_ 

2 T 

28 

29 

30 

31 

32 

33 
36 

35 

36 
"37 

3a 




HEAS NUMBER 
OSH CODE 


T1 50 —0022 COLL-APRAY 
OUTLET TEMR 
1003 ■ — 


rr~ 


If 

H 

A 

w 

A 

S 

I 

.N 

Y 

R. 

M 

N 

El 

10 

- 

3 


OPERATING RA'NGE 
SENSOR OUTPUT RANGE) MICRURPO TYPE! 

m&sfon* r^* 1 ™***-*- 1 " 


TEMP SERIAL It 
SCALE FACTnn tlfHTS 


HFGP 

.m 


o-lM. 

50 

+32 t 724 Z+465.77 


BRIDGE 

-Z 23.29 ar 


DEGF/BIT 
+3272356F-05 
+4055 2 94 E- 07 
+Q001604F— 05 
—+QCL013 JL5£— 12 


EP50G-GQ 22 P6 *P1 Ot COOLING 11 A 2 0/3 - :» tf W 

, » Cf-lOO MV 


1142. 


TOWER FANLPPW 


JilL 


STRAIGHT 

79329B5 


KW/BIT 

+3g29325E-0 7 


T101 —00 22 COLLECTOR /HX 4 ?! 12 - 3 30/230 DFGF 

INLEJ-JENP ... - ... (^ l.OO. — Jj. V . 

1202 


BRIDGE 
-7.93 29 fl 8 , 


+32 #000 /+236. 03 


EP601-00 22 EASTSWEST ARKLA 13 A 2 0/1*667 KW 
8L0WECTRL PW 0-50 MV 

NOTE 2 . _5Q 


STRAIGHT 

79329B5 


JDEGF/8IT 
+31999RRF-D5 
+1947371 E-07 
+00043 8RE— 09 
.+30.91609E-n 


KW/BIT 

.0032617 


SENSOR TYPE 
SENSOR MANUFACT 

5 H!P*P/K /W 

PRT 

MINCH 

S53P40Z36 

F2D3U15 


WATT XDCR 

OHIO SEMITRONICS 

PCS-?? 


PRT 

HINCG 

S53P40736 

F2031H5 


NOTES 

5E87ALJL 




1 


(Toion) 


WATT XDCP 

OHIO SEMITRQNICS 

PC5-28 


NOTE 6 




T30Q -0U22'&$7nRAGE WATER 14 - 3 30/230 DEGF 
T TEMP TO HX3 0-100 MV 

1402 ■ * 50 


+33.451 /+245* 14 


W600 -00 ?2 FAST OUCT AIR 
■ , FLOW «ATE 

15BI 


15 - 2 0/1250 FPM 
0-5 V 

__ 1 


T402 -00 22 AVJX Tfl3 T.CETTTiTff X6^1T VT/T^ OTOF* — 

INLET TEMP 0-100 MV 

1602 50 

+32.000 /+236.03 


BRIQGF 

7932SH8 

1493 

DEGF/BIT 

PPT 

M1NC0 


+3345099E-a , 5 

+20193;>7F-07 

+ono^699E-oq 

+Q00ia2&e-t3 

S53P40736 ‘ 
F203U15 

STRAIGHT 

7932985 

_12.5_VAC 

FPH/81T 

0. 

ANEMOMETER 

STFRRA 

430-2 


’+1442508E-07 

+0003 687 E— 07 
+GQ06569E— 10 


“HRTR'KF - : ' 
793z9«fl 

DPGF/8IT 
< 3 1 9Q9flfli:— 05 
+1947R71E-07 
^00043BBF-09 

PRT 

MTNCO 

S53P43736 

F203U15 


INDIC STP 


+0001 6 09 E— 13 


:□ 
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PFPflRT «Y CHANNEL ASSIGNMENT 


ME AS MJMU Fft 

... MFAS'IRgamT 

1 OSM CODE ! NAMIr . 

HI 00 -00 22 COLLECTOR FLOW 
RATE 

1759 


1B02 


W200 -0027 COLLECTOR— HX TO 

1959 5TOR_EUUOE__ 


T501 -002? WEST FAFf f.Of|y_. 

GFN WTft OllTL 

2002 


WAOO -00?? EAST FAN COIL 
WTB £LOW „!*ATjL 

2153 


:j0SL^nz^ 

22 02 


SP002-00 22 SPARE 


M OPERATING P*NGF ^ 

1 SENSOR OUTPUT RANGE 

"f 1 ctu a l A n p tr ~r~a ngf 

2 0/V1.61 GPM 

0-10 MV 

*0 ' 


o-ioo m 

50 

+91*366 /+24Z-30 


- ? 0/30*55 GPH 


,3.W^Q„.0FGf. 

O-LOO MV 

50 

4*31.865 /+244.10 


2 0/6,9* GPM 
o-m . MV 
‘ 50 ’ 


50 

*37,452 /+243.S4 


2 M/A 
N/A 
5<r~ 


liffiSR'fcei 

STPA JGHT 
79329*5 
+5 VOC ‘ 


T5 53 -00 22 WEST ARKLA COMD 
OUTLET TEMP 

2-9 02 _ 


24 - 3 30/230 UfGF 

o-no mv 
so 

^ + 3 2 ;2 ? 6 - 7 +7 ^;57' 


793298^ 


STRAIGHT 
_J93?985 * 
+5 VOC 


RP IRGF 
7932988' 


5TRA ? GMT 
T9329R5 
~+5 VOC 


RR H1GE 
■^9329sr 


SHORT 

793-293R 


BRIDGE 

79320R8 


TEMP SFRIAI. H 
SCALE FACT HP UNITS 

epos scale factors 

tIAOf All A2f 431 

SENSOR TYPE 
SENSOR HANUFACT 

SENSOR P/M 

WFLL P/N 

NOTES 

SFR fAL.JI ... ... 

G°M/RIT 
“ 0* 

*30?5000F-06 

SOCT 

FLOW MFTFR 
RAHARQ 
HKV-l— 1/PJ07 

S/N4P83 



PPT 

.J.T.fi45£U . 

OEGF/niT 
4-313666SE-05 
L2012212E— **7 
+00046 74F-04 
+9001R2^E-n 


MtNCn 

S63P40Z36 

F203UJ5 


GPW/HiT . 

0- 

+3oi7nn^F-n6 

SO r T 

FLOW MFTFR 

RAMAPO 

MKV-1— 1/2J07 

. S/N4?*-4„. 

OEGF/RIT 
*31R6329E*-0S 
+2024293E-07 
t0004746E-09 
*0001«16E- 13 


PPT 
MI MCO 
S53P40736 
F203U15 

ITD451) 

GPM/RIT 

0* 

+68731496-07 

SOCT 

FLnVi METER 

PAMAPO 

MKV-1-J07 

S/N4233_ 

TUfGF/fUT 
+3245196F-05 
+20 137 27 E— 07 
+00046 76F- 09 
+0001803E-13 


PRT 

HINCO' 

S53P40736 

F203U15 

.JTD502J 

_N/A 


M/A 

.N/*._ 


N/A 




0EGF/R1T 
+3222617E-05 
+2016094F-07 
+H004693 E-00 


PRT 
MINCU 
S53&40Z36 
P203IH5 ■" 

ITD503 I 


+3001 «n7F-l ) 


ORIGINAL PAGE ’ BS 
OF POOR QUALITY 
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1 

2 

3 

4 

_5.. 

6 

1 

0 

9 

10 

11 

H 

14 

15 

16 

17 

10 

19 

21 

22 

23 

24 

25 
2b- 

27 

20 

29 

30 

31 

32 

S3" 

34 

35 

36 

37 

38 

39 

40 

41 

42 


MEAS NUMBER 
QSft CODE 
W4G1 -0022 
2553 




^F.ASURgJJEfjT— 

NAME 

WEST FAN COIL 

WTR Ft.ny._84.7-E- 


A HlOPFRATINC, RANRF 1 

S If SENSOR OUTPUT RANGES HICROB [SCALE, FACTOR UNITS 





gph 

_9y__ 


_TA5i_=Q022 EAST-J?UCI_H_C_ 

AIR miTL TEMP 

2601 


25 - 2 0/6 • 9ft 

7- §5 1£L - 


?ft - 3 30/I60_. OPGg_ 


3-100 MV 

50':. • . 

+■32/680 /+165.85 


STRAIGHT 

■n m*- 

JULIDGfL 


T£«p SERIAL n 
L£ .FACTOR , 

jpi/oiT 

♦Sfl9?9t3E~07 SOCT 


SENSOR TYPE 
SENSOR HANUFACT 

3iCT/S /N — 

FLOW METER' 
»?2.,„T ' - - 


7932990 


OgGF/ftfr 

+326ftOOOF-05 

+1278545E-Q7 


J*.R T. L 

MINCH 

S53P85Z36 

(=132 


T102 -0022 
" "2703 

TOOL -0022 

-2000:... 

W50O -0022 
2955 


COLLECT SURFACE 

__j Lgye : - 


27 


2 30/4-50 
D-100 - 


DEGF 
JU£ 


To 

+31.994 /*449,55 


BRIDGE 

29329a.lL 




nurmna dry 

BULB TEMP 


28—3 -20/120 DEGF BRIDGE 

0-100 MV 7932986 

-50. 


-19.027 /fll9*85 


+3915971 F— 07 
+0001494 E— DR 
+0001 1 7 9F-12 


DFGF/B1T 
^r!9Q2760E-05 


PRT 

SW— 


EAST ARKLA ’ GEM 7 
WTR FLOW RATE 


2nr/12.T9 CTM^- STRAT GHT 

D-10 MV 7932985 

50 *5 VOC 


+ 13331 91F-07 
100023268-09 
+00060408—14 


GPM/BIT 

^±JJ 94.7J10 .5 Q£I. 


PRT 

MINCH 

.S53P4QZ36. 

ISA 


FLOW METER 

RAMAPfl 

MKV-1-J07 


1100 -DO 22 
3002 


w3BI -60 22 
NOTE 2 

T602 -0022 
.... 3201 


CCLLECTOR 

TFMP 


INLET 30 - 


3 30/230 DFGF 
O-lGiT MV 

— i31T^T”/+2^37TT’ 


BRIDGE 

-7932908 


DEGF/ftIT 

+31637T2E-05 

-+20l7480f>07 

+0004705Z-09 

+000181LE-I3 


"OHW FLOW 
TO LOAD 


fast zomf live 
SPACE TEMP 


31 S 2 oTTofT 
0-5 

l 


GiVL 

V 


~79329fl5 T 
115 VAC 


05/IA/73 

20 


} NOTES 

JiEBlALl 






5/N4234._ 


.imam. 


PINS 4 87 


S/N4235 


32 - 


3 30/160 
0-100 
50../ 


d£gf 

MV 


BRIDGE > 
7932990 


<•32.044 /+ 164*78 


GIVC/BlT 

..... 

0EGF/8IT 
_/fc3204475g-05 
+I274464E-07 
+0002204F-09 
+oooR9n^r— 14 


PRT 
MINCH 
S57P40Z36 
F203UI5 : 


FLOWMETER 
HERSEY. &MSRXCAR 
940-3/4-3/HH 

PRT 

MTNCO 

. S53P43Z36 
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report by channel assignment 


St 


L 

l> 

E 

1 

2 

3 

4 

5 

6 
7 
0 
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